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Re: JSLS 2005;9:463–465 Heated, Humidified CO2 Gas
Is Unsatisfactory for Awake Laparoscopy
To the Editor:
I read with interest the article by Crabtree JH (Heated,
humidified CO2 gas is unsatisfactory for awake laparos-
copy. JSLS. 2005;9:463–465) in the October - December
issue of the journal. It was refreshing to see some work
published about awake laparoscopy.
Dr Crabtree concluded, in his experience during 2 cases,
that heated and humidified CO2 used for the pneumoperi-
toneum “does not reduce pain sufficiently to permit sat-
isfactory performance of laparoscopy with local anesthe-
sia” and that “the theory that cold, dry insufflation gas is a
source of peritoneal pain during laparoscopy needs to be
reassessed.”
Performing awake laparoscopy is an art with an inherent
steep learning curve that requires the experience of more
than 2 cases. Those of us who have performed and pub-
lished extensively in the arena of awake laparoscopy have
noted a significant improvement in the development of
intraoperative pain when employing heated and humidi-
fied CO2, in contrast to cold, dry CO2.
1
Appropriate conscious sedation is a critical component for
successful awake laparoscopy. It is not surprising that the
patients in both cases experienced pain during laparos-
copy, since only 50 g of fentanyl citrate was adminis-
tered in the first case, and 100 g in the second case. The
protocol used for conscious sedation must be of sufficient
efficacy to allow the awake procedure to continue with
little or no patient discomfort. I would recommend my
protocol for conscious sedation
2 with the adjunct of
heated and humidified CO2 for the successful perfor-
mance of awake laparoscopy. The fact that Dr Crabtree’s
second patient experienced pain following insufflation
with only 200 mL of CO2 suggests that his methodology
needs to be refined.
Finally, it is important to emphasize that a report of 2 cases
provides a limited experience, and when these results
vary significantly from that of other published work, [sic]
should be looked at critically. I applaud Dr Crabtree for
his efforts to advance awake laparoscopy.
O.D. Almeida, Jr., MD
Mobile, Alabama, USA
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Author’s Response
I thank Dr Almeida for his interest in my recent article
regarding heated and humidified CO2 gas (JSLS. 2005;9:
463–465). Contrary to the impression created by Dr
Almeida, my experience with awake laparoscopy goes
beyond the 2 cases described in this report. For more than
a decade, I have studied and published on the subject of
laparoscopy under local anesthesia with the use of pain-
less insufflation gases, nitrous oxide, and helium (refer-
ences cited in the article).
Of interest, Dr Almeida suggests that the level of con-
scious sedation used in the 2 reported cases was insuffi-
cient and that a more robust protocol of sedation must be
employed to enable successful laparoscopy with heated
and humidified CO2. This comment would seem to up-
hold my observation that pain associated with CO2 insuf-
flation is unsatisfactorily diminished by gas heating and
humidification alone. On the other hand, nitrous oxide
and helium produce no pain, thereby permitting laparos-
copy with little or no sedation, an important consideration
in performing laparoscopy on patients with significant
comorbid conditions.
I agree with Dr Almeida that there is a learning curve
associated with performing awake laparoscopy. Skilled
local anesthetic infiltration of the port sites with ade-
quate block of the peritoneum is essential for both
patient and operator comfort. As much as possible, the
procedure should be accomplished without bumping or
tugging on the sensitive parietal peritoneum. Sedation
guidelines must be discussed in advance with the anesthe-
sia provider. While sedation is appropriate to alleviate undue
fear and anxiety, excessive use produces an abdominal re-
spiratory pattern that hinders performance of the procedure.
Insufflation of CO2 gas causes immediate and profound
acidification of the parietal peritoneum.
1 It is well rec-
ognized that as CO2 dissolves in tissue fluids; it pushes
the reaction equation towards carbonic acid and the
release of protons. Heating and humidification of CO2
gas does not prevent the precipitous fall in peritoneal pH.
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